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•The ineionic. consequences- of -seBantic, acoustic^ and 
orthographic encodind and the relationships between encoding and 
retrieval cues were investigated in an incidental-learning experiient 
involving 2a firs-b^, third-, and fifth-grade pupils. Each child was 
asked one orienting question for each of 18 worsts: the questions 
differed in the type of encoding intended and in^Nje congruity 
between the word and the associated question. The presentation was 
followed by a 90-second free recall period for the 18 words and then 
by a retriisval cue for each word. There were three tain findings: 
semantic was Superior to nonseBantic encoding in both free and- cued 
recall; a congruous relationship between the target word and the 
orienting question yielded better free recall for third knd fifth 
graders and better cued recall at all three grades; and congruity 
between the retrieval cue and the target wdrd was Bore iBportant as a 
deter Binant 6f a cue's BneBonic value than experdBental contiguity. 
(A A ) - . 



♦ Documents acquired by EBIC include many informal unpublished | •♦ 

♦ materials not available froa other sources. EBIC Bakes every effort ♦ 

♦ to obtain tiie best copy available, nevertheless, iteas of aarginal ♦ 

♦ reproducibility are often encountered \and this affects the quality ♦ 

♦ of the aicrofiche and hardcopy reproductions EBIC aakes available * 

♦ via the EBIC Docuaent Beproduction Service (EDBS). EDBS is not -♦ 

♦ responsible fctt: the quality of the original document. Beproductions ♦ 

♦ supplied by JDBS are the besi; that can be made from the original. ♦ 



Ut PI^AKTMINTOPHIAUTH. 
iOUCATIONtWILPAKI 

J { NATIONAL INtTITUTI OP 

.t .1 , n * t lOUCATION 

* iHiS DOCUMENT HAS BEEN REPRO- 

If l^ 1 1 A ♦ n OUCEO EXACTLY AS RECEIVEO FROM 

ilui'KMi Dnvo 1 ojuncn I; , ApriJ . 1976 the person or.or(^an»zation origin. i 

* ' • ^ AtlNOlT POINTS OF VIEW OR OPINIONS 

rVTATEO 00 NOT^NECESSARitV REPRE- 

^. . SENT OFFICIAL NATIONAL INSTITUTE OF 

J EOUCATiON*POSlTlON OR POLICY 
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Rocojit conceptualisations of human memory are characterized 
by a shift in emphasis from the., structural aspects of the memory 
.tyntom to the types of control or encoding processes that determine 
hnw information is represented v/ithin the memory .system, 
]-)ncodinc' roCorn ho the perceiver's transformation of. external 
stimulus information into an internal representation or functional 
ntimulus.^ Within the lev^ls-of-processihg approach, the memory 
trace of an event is regarded as the by-product of the perceptual- 
pncoding operations performed on the event by the individual. 
The availability and/or accessibility of the resulting trace 
is considered to be directly related to the degree to which 
semantic analysis and elaboraMon occur during the encoding 
.process. ThatU^qj^raemorability is said to depend upon the nature 
of tiio encoding operation*, with encoding operations that result . 
in the extraction of meaning being greater in mnemonic value 
thon encoding operations that result in the extraction of- 
r.cnsory fcaluror,; i,e,, content is be^tter remembered than 
structure (Schulman, 1975)* 

To assess the mnemonic consequences of various types of 
pneoding, investigators mi^^ be 'able to control o^ to constrain 
the subject's" encoding opcra1;ions. Within the Qdult memc^ry 
literature, the modal research strategy for oonstraining encoding • 
has InvoO.ved the manipulation of orlonting tasks within an 
.inoidontal memory paradigm. The rationale behind this research, 
sid'atf^gy is twofold. First, the performance of a given type of 
orienting task is assumed to.-oonatrain the subject to encode 
the material In a manner qualitatively consistent with the 
nominal requirements of tho orienting task. Second, because, 
the subjects are unaware that memory for tho material will bo 
tested, they .should be unlikely to engage in optional, strategy- 
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b-iGod lyj)os or oncodinc that beyond the type of encoding that 
io-madc obligaLory by the orientinr; taolc. Thus, nominally 
semantic orieiitinfj tasks, such as requiring the subject to 
rabe the to-bc-rcmombered words on a pleasantneos scale, to 
generate synonyras.of the words, or to'determine whether, the .words 
fit logically into sentence frames, are considered to yield' 
• • rather priotin^e estimates of the mnemonic consequences of 

semantic encoding operations. Likewise, nominally nonsemantic 
tasks, 3uch as requiring the 'subject to determine whether the 
w^^ds contain a given letter, to count the number of letters, 
or to generate rhymes, are considered to yield estimates of the 
mnemonic consequences of sensory encoding operations. 

In an earlier study, Geis and Hall^(l976) reported that 
constrained semantic encoding yielded .better incidental free 
recall than constrained acouatic or orthographic encoding in 
first, third, and fifth-grade children. These results agree- 
with the levels-of-procesqing prediction that content or ipeaning 
is better remembered than structure and are coBisistent v/ith 
findings in the adult memory literature. 

The. present research was designed to repl^lcate the previous 
experiment with different, word lists and orienting questions, 
and to extend the research into issues concerni/g the relationship 
between encoding and the efficacy of retrievi^ cues. In the 
experiment reported- here, orienting tasks similar to those used 
by Geis and Hall (1'976)^ were again employed; and, both free and 
cued recall were assessed. 

The children in the experiment were 2^ first-, third-,' aiad 
fifth-graders. Each. child was asked one orienting question for 
each of 18 words. Each word was presented on a separate card, 
and the card remained exposed for the amount of time that was 
required for jbhe child to answer the question, about the word. 
Six oT the questions constrained a semantic encoding, six 
constrained an acoustic/ encoding," and six constrained an 
orthographic encoding. For each of the three types of encoding, 
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linl r or t.ho quorjtionn Imd vor: an t.hn /correc h nnswor, and half 
of the <[uonl;ionn had no an thn corrabt anr.v/or. Loir me briefly 
i. nnnl.r.K;o. the Lar^ol; word on/tho card v/ar^ \{()()\\ A 

p-^rl. iciflar child would hhve been a/lccd one nnd only one of 
'the following; quorr-tiono for the viJrO UO£F: ' 

Semantic-yes: Is it paJb 'ol cx JiouscV * 

Gcma'ntic-no: Is it so/cbhinc you ain^;? 

Acousbic-ycs: Does it /sound like ,-oof? 

Acou3bic-no: _ l^oeo iJ sound like cicaretto? 

Orthocraphic-yea: Does ii have the Ictbcr F in it? 

Ortho(;raphic-no: Does Jt have the letter Z in it? 

•Afber the child answered the L^opriate quesbion about each 
word, he or she was asked^to /free recall as many of the words 
on the cards as possible/ Aitter this 90 second free -recall 
period, the experimenter toid the child a retrieval cue for each 
word. The child received zj) seconds to^ respond to a Given cue 
before the next cue was prJscntcd. Half of the children at each 
rxada received cue method j, while the rtsmainin^ children 
received cue method 2. In/ cue method 1, tlie key word from each, 
oricnbinc question that wa£ asked of^a child was given as a 
rehricval cue. Per exampJe, for the tarfiet word ROOF, ifa 
child wore asked "Is it plrt of a house?" the retrieval cue would 
be house.- If the child wbre asked "Is it somebhinc you sing?" 
the word Dinr would be gikn aa a retrieval cue for the target 
word _roxf. Cue method aJwill be described later. Unless 
specifically stated otherwise, "cued recall" will be used to 
refer to cue method 1. ! 

- ^ There are three main questions th<^ can be answered in the 
present experiment. First, doe?. .GemantjLfi^ncoding yield 
better free and cued recall than acoustic or orthographic encoding 
•as was found earlier by Geis and Hall ('976)? Second, are free 
and cued recall better when the orienting^ question ,^nd target 
word form a congruou^ unit than when they form an. incongruous ' 
unit? Third, which/factor primarily determine^' the mnemonic 
value of a retrieval cue— contiguity with the target in the' • 



'>vi>'^rlinnnlnl niUinl.Loti or pro-c/norimcntnl r^oncriiity w.i.Ui thn 

Tlio anrsv/or t.o t.ho flrnh quc!nh|on In yrr^ , h'or bol.h free 
-irul c\)(«d rocall, nomnntic encoding yielded bol;ier memory porformfince 
than .acour._tlc or ort;hosraphic encodinc. This renult is consistent 
' with the earlier Ocic and Hall renultn and agvres with the 
levolG-of-procen.Tlng notion th.^t meaning .isjje^ter rememh^rod 
than r. trnci.ure, 

V/ith ro;jarf1 l.o the nocond question, it is nonstble to 
oxanine the effcptn of congruous and incongruous relationships 
on free and cued recall. A congruous relationship exists 
v/hcn the targeh word and the orienting question that la aakod 
about-, that tarf:et word are meaningfully related or are acoustically 
similar. In other words, wheri the correct answer to the orienting* 
que.-ftion is x^o. For example, the target word ROOF and the ' 
orienting question "Is it part of a house?" form a congruous, 
meaningfully, related unit. If part of this congruous unit is ^ 
remembered, the remainder of the unit is often redintegrated. 
iMina, motioi.-. \or Uio' orient ing question "Is it part of a house?'! 
can enhance red into-^ra hive 'memory for the target word ROOF. 
V/hcn there is an incongruous relationship between the target- 
word and the orienting question, that is,, when the correct 
I answer trt the orienting question is no,^ remembering the orienting 
♦ quostiori may not lead to redintegratior}; of the target word. 
Thus, "Is it something you sing?" may not enhance memory for 
the \9ord HOOP. In cued recall, cuing with one pa.^t of^a 
congruous unit should be more likely te redirtiegrate the remainder 
of the unit than cuing with part of an incongruous unit. For 
example, the wbrd house should be better than the wbrd sin/x 
as a retrieval cue for the target word roof, because heuse 
and roof form a congruous unit and sin.n; and roof form an 
'incongruous unit. v ' 

This line of reasoning was supported for third ar^^ fifth- 
, . graders. Both free and cued i;ecall of target words were better 
when the target word and orienting question formed a coi^gruous ' 
unit, that is, when the correct answer to the orienting question 
wa^ Xes, However, the pattern of results was different for the . ■ 
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youii-'cr children. Refrieval cues fron/ a eoncruous unit " facilitated 
nrnU.:radorG' cued recall relative t/ retrieval cuco from an 
inconcruous unit. Uut, in free rccal^l, conhruouo and inconcruous 
unito are equally well or poorly remembered by f irst-craders. • 
l-^irot-cradcrs apparently do not adopt spontaneously the indire.ct 
retrieval strategy of remembering part af a concruous unit to ' - 
help redintegrate the other pa2;'t. 

Third- and fifth-(^aders- can perhaps Generate retrieval cues 
(or en.'iaGe in some type of redintegrative retrieval strateey) 
and can readily use congruous retrieval cues when they are given. 

The third question, whether experimental contiguity or 
prc-cxperimcntal congruity is -more important |n dotermining-E^ie ' 
mnemonic value of a retrieval cue, can be answered by comparing 
cue method 1 and cue method 2. In cue method 1, the retrieval 
cue had always accompanied the target word at encoding, whether ■ 
the cue was congruous or incongruous with the target. In cue ' 
method 2, a congruous cue Was always gdven, wh^eiher or not it 
had accompanied the target. at encoding. Thus, there are three 
diffeijcnt conditions of interest: (1) the condition in which ' 
the retrieval cue was congruous with the target and was present 
at encoding, (2) the condition in which the retrieval cue was 
congruous with the tafget but was not present at encoding, and 
(3) the condition in which the retrieval cue was incongruous with 
the target "but was "present at encoding. For first,, third, and 
fifth-graders, .eongruiiy was the primary determinant of a 
retrieval cue's effectiveness. LVen when incongruous cues were ' 
present /a.t encoaing, they did little'^to enhance cued recall. 

■ To smnmarizo, the three main results are: First, the 
superiority of semantic over nonsemantic encoding found in an 
earlier study was replicated for free recall and, extended to ' 
cued recall.- .Second, a congruous relqttion betw^een the target word ' 
and the orienting task yielded better free recall than an ^ 
.incongruou^elation for third- and . fifth-graders, but not for 
first-graderk while congruous relations yielded better cued / • 
recall than Ancongruous relations for children at all three grades. 
- It is a!i;;gued that first-graders may not -spontaneously engage 
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in indirect rotijioval procca.-scs in free recall, bub Ijhnt 
thoy dan rcdin-tc-ra be a target word -in eued recall when bhe 
experiment or civea them a eoncruous retrieval euo. Third, it 
io ai^parenb that words do not have to .be present at encoding 
bo e/ffeetive retrieval euco. In faet, eongruity between the 
reliieval eue and the target worti is relatively more important 
ao/a determinanb of a eue's raiieraonie value than is experimental 
eontigiii l,y. 
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